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[57] ABSTRACT 

A computer system includes a central processing unit, a 
computer maintenance unit and an input/output pro- 
cessing section having a plurality of input/output pro- 
cessing units each of which is associated with a respec- 
tivejnput/output device/When a failure occurTuTgn 
input/output processing unit, the input/output process^ 
mg unit cratrbRection detects tfie^occurrence of "dry 
^urep£fep^^ 

requestsj^e^computerjnaintenance unit to acqulreTail^? 
ure mformatic^from-a failed input/output processing 
umt^yfd~to - iiiitiaiize^fe unit. 
S^r"acquisitioiroflhT"failure information, th^cprn- 
^puter-mamtenance-unit-initializes-the-failed-input/out- 
put processing unit and reports the termination of the 
initialization tojhe mput/output process lng-unitcontrol 
section. Afterward, the mput/outm^processing^mit 
control-section-inTor^ unit of^ 
the xenmnation_of _the.initialization"of the failed'inpu^ 
/^output processinglimj7^ " 
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INITIALIZATION SYSTEM FOR INPUT/OUTPUT 
PROCESSING UNITS 

This application is a continuation of application Ser. 5 
No. 07/520,616, filed May 8, 1990, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a fault recovery sys- 10 
tem for units of a computer system, and more particu- 
larly to an initialization system for input/output pro- 
cessing units of a computer system including a central 
processing unit, input/output processing units and a 
computer maintenance unit, all of which are indepen- 15 
dentiy installed. 

2. Background of the Invention 

Many recent computer systems include a computer 
maintenance unit, i.e., a service processor (SVP), 
adapted to recover from a failure occurring in the sys- 20 
tem and to acquire information on the failure in order to 
decrease the load on the central processing unit and the 
input/output processing units to thereby improve per- 
formance. An example of such a computer system is 
illustrated in FIG. 1. As shown, the system includes a 25 
central processing unit 1, a computer maintenance unit 
2 and an input/output processing section 3 including 
input/output processing units and a number of input- 
/output devices 4, each of which are connected to re- 
spective input/output processing units. 30 

In this computer system, a dedicated recovery in- 
struction for the input/output processing units is usually 
prepared in the central processing unit 1 in order to 
recover from failures in the input/output processing 
units. The instruction is issued from the central process- 35 
ing unit 1 to the computer maintenance unit 2, which in 
turn responds to the instruction to issue an input/output 
processing unit initializing signal to the input/output 
processing section 3. In general, the computer mainte- 
nance unit 2 has slow processing speed. Thus, the pro- 40 
cesses of acquiring failure information, recovering from 
a failure and initializing the input/output processing 
unit are queued in the computer maintenance unit 2 and 
then executed asynchronously. 

If a malfunction occurs in an input/output processing 45 
unit, the input/output processing section 3 reports to 
the central processing unit 1 the occurrence of a mal- 
function by a malfunction-occurrence interruption and 
requests the computer maintenance unit 2 to acquire 
failure information (LOG). The request is temporarily 50 
entered into a process queue in the computer mainte- 
nance unit 2. That is, the request is enqueued. 

FIG. 2 is a diagram illustrating a prior art system for 
initializing the input/output processing unit using the 
process queue in the computer maintenance unit. In the 55 
Figure, a request to acquire the LOG (failure informa- 
tion) from the input/output processing section 3 is en- 
queued as a request "LOG" in the process queue 5 in 
the computer maintenance unit 2. 

The central processing unit I detects a malfunction in 60 
the input/output processing unit and then issues an 
instruction to recover it, i.e., a reset (RST) instruction, 
in a malfunction processing routine. The instruction is 
actually enqueued as a request to initialize the input- 
/output processing unit (RST) in the process queue 5 in 65 
the computer maintenance unit 2. The computer main- 
tenance unit 2 dequeues, i.e., fetches the requests from 
the process queue 5, one at a time for processing. 



2 

A problem with the prior art system for initializing 
the input/output processing units as shown in FIG. 2, 
i.e., the system for fetching and processing requests 
enqueued in the process queue 5 in the computer main- 
tenance unit 2, is that the order of executing the pro- 
cesses enqueued in the process queue 5 is indeterminate. 
Thus, when a failure occurs in an input/output process- 
ing unit, an input/output processing unit initializing 
request (i.e., the RST instruction) made by the central 
processing unit 1 may be executed first and the acquisi- 
tion of failure information from the input/output pro- 
cessing unit is then executed. 

That is, the queuing within the process queue 5 is 
effected such that a request is enqueued in a vacated 
position of the process queue. However, where the 
execution of requests in the process queue is effected 
from the top of the queue, the initialization of the input- 
/output processing unit may be performed first In this 
case, the input/output processing unit is already initial- 
ized when the failure information is acquired. Thus, the 
acquired failure information is useless. Furthermore, 
even if the acquisition of failure information is enqueued 
first in the process queue 5, the initialization of the 
input/output processing unit may be made first because 
processing by the central processing unit 1 has the high- 
est priority. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
acquire correct failure information by positively initial- 
izing an input/output processing unit after the acquisi- 
tion of failure information. 

A feature of the present invention resides in a com- 
puter system including a central processing unit, a com- 
puter maintenance unit and an input/output processing 
section having a plurality of input/output processing 
units each of which is associated with a respective in- 
put/output device, a method of initializing said input- 
/output processing units comprising the steps of caus- 
ing, when a failure occurs in an input/output processing 
unit in said input/output processing section, said input- 
/output processing section to make a request to said 
computer maintenance unit to acquire failure informa- 
tion and initialize said failing input/output processing 
unit, causing said computer maintenance unit to initial- 
ize said failing input/output processing unit after the 
acquisition of the failure information, and causing said 
input/output processing section to report to said central 
processing unit the terrnination of initialization of said 
failing input/output processing unit 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a computer system in- 
cluding a computer maintenance unit, 

FIG. 2 is a diagram illustrating a prior art system for 
initializing an input/output processing unit, 

FIG. 3 is a block diagram of a computer system for 
use in the explanation of the principle of the- present 
invention, 

FIG. 4 is a diagram for explaining the procedure of 
the present invention, 

FIG. 5 is an overall block diagram of a computer 
system employing the initializing system of the present 
invention, 

FIG. 6 is an overall block diagram of a computer 
system in which various units are interconnected by 
signal lines, 



08/27/2003, EAST Version: 1.04.0000 



5,438,675 

3 4 

FIG. 7 illustrates a first embodiment of the input/out- resetting when it is informed by the input/output pro- 
put processing unit initialization procedure at the occur- cessing section 13 that the initialization has been termi- 
rence of a failure, nated in step 8. 

FIG. 8 illustrates a second embodiment of the input- According to the present invention, as described 
/output processing unit initialization procedure at the 5 above, the initialization of a failing input/output pro- 
occurrence of a failure, cessing unit is performed after acquisition of correct 

FIG. 9 is a diagram illustrating an embodiment of information on a failure occurring in the input/output 

failure detecting signals from the input/output process- processing unit. 

ing units, Referring now to FIG. 5, a computer system 10 utiliz- 
FIG. 10 is a flowchart showing the failure detection 10 ing an initializing system according to the present in- 
process in an input/output processing unit, vention comprises a central processing unit 11 which 
FIG. 11 is a flowchart of a processing conducted by controls the processing of machine language instruc- 
the input/output processing unit control section and the tions, a computer maintenance unit 12, an input/output 
computer maintenance unit, and processing section 13 and a plurality of input/output 
FIG. 12 illustrates the procedure of a reset instruction 15 devices 14 connected to the input/output processing 
from the central processing unit when no failure occurs. section 13. 

DESCRim^OFTJffiPREFER^D ^SSffSSSgSfSStSfflt 

a and a plurality of input/output processing units 13b, and 

FIG. 3 is a block diagram of a computer system for 20 the input/output processing unit control section (CHP) 

explaining the principle of an input/output processing 13a is adapted to control the input/output processing 

unit initializing system according to the present inven- units 13b and to communicate with the central process- 

tion. As in FIG. 1, it illustrates a computer system com- ing unit 11 and the computer maintenance unit 12. 

prising a central processing unit 11, a computer mainte- The computer maintenance unit (SVP) 12 controls 

nance unit 12 and an input/output processing section 13 25 input/output processing unit control section (CHP) 13a 

to which an input/output device 14 is connected. and input/output processing units 136, the acquisition of 

FIG. 4 is a diagram for explaining the procedure of failure information and the initialization. The computer 
the input/output processing unit initializing system ac- maintenance unit 12 contains a process queue 12a for 
cording to the present invention. In particular, it illus- accommodating requests made by the input/output 
trates the procedure for initializing a failed input/output 30 processing section 13 and the central processing unit 
processing unit in the input/output processing section 3 (CPU) 11 and fetches the requests from the process 
which includes a plurality of input/output processing queue 12a one at a time for processing, 
units, each connected to an individual input/output FIG. 6 is an overall block diagram of an embodiment 
device, and an input/output processing unit control of the computer system whose various components are 
section for controlling the input/output processing 35 interconnected by signal lines. The input/output pro- 
units, cessing unit control section 13a and each of the input- 

The present invention will be described with refer- /output processing units 13b are connected by an input- 

ence to FIGS. 3 and 4. When a failure occurs in an /output processing unit interruption signal line 3 and an 

input/output processing unit in the input/output pro- input/output processing unit command signal line 2. 

cessing section 13, the input/output processing section 40 When a failure occurs in one of the input/output pro- 

13 issues to the computer maintenance unit 12 a request cessing units 136, an input/output processing unit stop 

to acquire failure information (LOG) and to initialize signal 1 is sent from the input/output processing unit to 

(RST) the by, for example, a command, (step 6). The the input/output processing unit control section 13a. 

request is enqueued in the process queue 12a in the The components of the computer system, ie., the cen- 

computer maintenance unit 12. 45 tral processing unit 11, the computer maintenance unit 

Although not shown, the occurrence of a failure in 12, the input/output processing unit control section 13a 
the input/output processing unit is reported to the cen- and the input/output processing units 13b are connected 
tral processing unit 11 by the input/output processing to main storage 15 by main storage access buses 4. The 
section 13, for example, in the form of an interruption. central processing unit (CPU) 11 and the input/output 
In response to the interruption, the central processing 50 processing unit control section (CHP) 13a are con- 
unit 11 sends to- the input/output processing section 13 nected to each other by an input/output instruction 
a reset instruction indicating a request to initialize the interruption signal line 5 and an input/output process- 
failed input/output processing unit. ing unit control section interruption signal line 6. In 

Before or after the reset instruction is entered into the addition, the computer maintenance unit (SVP) 12 and 
input/output processing section 13, the computer main- 55 the input/output processing unit control section (CHP) 
tenance unit 12 acquires failure information from the 13a are connected to each other by an SVP processing 
failed input/output processing unit in the input/output request signal line 7 and a CHP call signal line 8. More- 
processing section 13 and initializes it (step 7). Finally, over, CPU 11 and SVP 12 are connected to each other 
-the -input/output processing section 13 reports the ter- by an SVP processing request signal line 9 and a CPU 
mination of the initializing process to the central pro- 60 call signal line 10. 

cessing unit 11 (step 8). FIG. 7 illustrates a first embodiment of the procedure 

Even if the reset instruction has been entered from for initializing an input/output processing unit at the 

the central processing unit 11 into the input/output occurrence of a failure. It shows the procedure when a 

processing section 13 before the failed input/output reset instruction is entered from the central processing 

processing unit is initialized by the computer mainte- 65 unit 11 to the input/output processing section 13 before 

nance unit 12 in step 7, the input/output processing the initialization of the input/output processing section 

section 13 will not execute the instruction and the cen- by the computer maintenance unit 12 is terminated. In 

tral processing unit 11 can learn from the termination of the Figure, when the occurrence of a failure in the 
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input/output processing unit is detected by the input- 
/output processing unit control section (CHP) 13a, a 
request for acquisition of failure information and initial- 
ization (LOG & RESET) is issued to the computer 
maintenance unit (SVP) 12 as shown by 1. At the same 5 
time, the occurrence of a failure is reported to the cen- 
tral processing unit (CPU) 11 as shown by 1. 

At this point the contents of the data queuing to SVP 
12 will be expressed by "ZZYYL" where ZZ represents 
a command, YY represents the number of the input- 10 
/output processing unit 13b and L represents that the 
data is LOG data issued from CHP 13a. Also, the con- 
tents of the failure-reporting interruption data to CPU 
11 will be expressed by "XXYY" where XX represents 
an error code and YY is the same as above. 15 

Although a reset instruction is entered from the cen- 
tral processing unit (CPU)11 into the input/output pro- 
cessing unit control section (CHP) 13a as shown by 2 
before the input/output processing unit 13d is initialized 
by the computer maintenance unit (SVP) 12 as de- 20 
scribed above, no reset request is newly queued here 
because the initialization request has already been en- 
queued in the process queue 12a of the computer main- 
tenance unit 12. The operand of the reset instruction is 
the above-mentioned "YY" representing the input/out- 25 
put processing unit number. 

When the acquisition of failure information from and 
initialization of the input/output processing unit 136 is 
effected by the computer maintenance unit (SVP) 12, 
the hardware is actually reset as shown by 3 and the 30 
termination of the initialization is reported to the CHP 
13a by the SVP 12 as shown by 4. On receipt of the 
report, the CHP 13a informs the CPU 11 of the termina- 
tion of resetting as shown by 5. At this point in time the 
input/output processing unit 13A becomes available. 35 
The operand of the initialization termination report at 4 
and the reset termination report at 5 will be represented 
by "CCYY" where CC represents a result code and YY 
is the same as above. 

FIG. 8 illustrates a second embodiment of the input- 40 
/output processing unit initialization procedure. Dis- 
tinct from the first embodiment of FIG. 7, in the second 
embodiment it is assumed that a reset instruction is 
entered from the CPU 11 into the CHP 13a after the 
initialization of the input/output processing unit 13b has 45 
been terminated by the SVP 12. As in the case of FIG. 
7, when a failure occurs in an input/output processing 
unit 13b detected by the CHP 13a, a request is issued to 
the SVP 12 for acquisition of failure information and 
initialization (LOG & RESET) and, at the same time, 50 
the failure is reported to the CPU 11 as shown by 1. The 
input/output processing unit 136 becomes unavailable 
from this point of time. 

After the failure information has been acquired and 
the input/output processing unit 13b has been initialized 55 
by the SVP 12, the hardware is actually reset as shown 
by 2 and the termination of the initialization is reported 
to the CHP 13a as shown by 3. Even if the termination 
of the initialization is reported from the SVP 12 to the 
CHP 13a, the input/output processing unit 13b does not 60 
become available immediately. In this case, for example, 
a flag indicating the tennination of the initialization of 
the input/output processing unit 13b is set in the CHP 
13a to wait for a reset instruction from the CPU 11. 

This is because the computer system reset needs to be 65 
completely controlled by software. The CHP 13a can- 
not make the input/output processing unit 13b available 
without waiting for a reset instruction from the CPU 11. 
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When the reset instruction is entered from the CPU 11 
into the CHP 13a as shown by 4, the reset termination is 
reported from the CHP 13a to the CPU 11, as shown by 
5, and the input/output processing unit 13b becomes 
available. 

Note that the contents of the failure report interrup- 
tion data and the data and operands of instructions are 
the same as those in FIG. 7. 

FIG. 9 illustrates an embodiment of failure detection 
signals from the input/output processing units. When a 
failure occurs in one of the input/output processing 
units 13b connected to the input/output processing unit 
control section (CHP) 13a, an input/output processing 
unit stop signal is output from the failing input/output 
processing unit to the input/output processing unit con- 
trol section 13a. 

In the present embodiment, the failures of interest in 
the input/output processing units 13b mainly include 
the runaway of microprograms in the input/output 
processing units and the self-stop of the microprograms 
in the input/output processing units due to the occur- 
rence of unpredictable errors in the input/output pro- 
cessing units. Methods of detecting such failures in- 
clude: (1) checking at the time of issuing each input- 
/output instruction, (2) checking at the time of generat- 
ing an input/output interruption from each of the input- 
/output processing units, and (3) periodical checking of 
the input/output processing units for the occurrence of 
a failure. In each of the three methods, the input/output 
processing unit control section 13a can check the signal 
lines connecting the input/output processing units 136 
to the control section 13a to recognize a failure which 
might occur in any of the input/output processing units. 

FIG. 10 is a flowchart of an embodiment of the pro- 
cess of detecting a failure in an input/output processing 
unit 136. When, on the side of the input/output process- 
ing unit, a microprogram detects an error, it turns a 
self-stop register on to stop itself without performing a 
subsequent processing. As a result, the input/output 
processing unit stop signal is turned on. 

In response to the input/output processing unit stop 
signal being turned on, the input/output processing unit 
control section 13a detects the stop of the input/output 
processing unit at the time of checking according to one 
of the above three methods and then reports the detec- 
tion of a failure to the computer maintenance unit 12 to 
request it to acquire the failure information and initialize 
the input/output processing unit. 

FIG. 11 is a flowchart of a processing conducted by 
the input/output processing unit control section 13a 
and the computer maintenance unit 12 at the time of the 
occurrence of a failure in an input/output processing 
unit. Upon detection of the occurrence of a failure in an 
input/output processing unit, the input/output process- 
ing unit control section 13a writes LOG information, 
which requests the acquisition of failure information, in 
a control table on the main storage 15 and then issues to 
the computer maintenance unit (SVP) 12 a request to 
acquire the failure information (LOG) and initialize the 
failure-occurring input/output processing unit to 
thereby bring the processing to an end. 

The computer maintenance unit (SVP) 12 reads the 
LOG information requesting the acquisition of the fail- 
ure information from the control table on the main 
storage 15, acquires the failure information from the 
failing input/output processing unit and then issues a 
reset signal to the failed input/output processing unit. 
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As a result, the internal state of the failed input/output 
processing unit is reset. 

Afterward the SVP 12 reports to the input/output 
processing unit control section (CHP) 13a the termina- 
tion of the acquisition of the failure information (LOG) 
and the initialization process (RST). In response to this 
the CHP 136 reports the termination of initialization to 
the central processing unit (CPU) 11 immediately after 
a reset instruction is issued from the central processing 
unit 11. If the reset instruction has not yet been issued, 
the input/output processing unit control section 13b 
waits for the reset instruction to be issued from the 
central processing unit and then reports the termination 
of initialization to it upon issue of the reset instruction. 

FIG. 12 illustrates an embodiment of the procedure 
of processing a reset instruction from the central pro- 
cessing unit 11 when no failure occurs. When a reset 
instruction is issued from the CPU 11 to the CHP 13a as 
shown by 1, the CHP 13a responds to the reset instruc- 
tion to request the SVP 12 to initialize (reset) the input- 
/output processing unit 136 as shown by 2. The request 
is enqueued in the process queue 12a. 

When the input/output processing unit 136 is initial- 
ized by the computer maintenance unit (SVP) 12, the 
hardware is actually reset as shown by 3 and the termi- 
nation of initialization is reported to the CHP 13a as 
shown by 4. In response to this report the CHP 13a 
reports the reset termination to the CPU 11 by generat- 
ing an interruption to it, as shown by 5. That is, the 
generation of the reset instruction at 1 by the CPU 11 is 
not intended to wait for a report on the reset termina- 
tion after the time of generating of the reset instruction, 
and the reset termination is reported from the CHP 13a 
to the CPU 11 as an interruption. Here the contents of 
data and operands of reports and instructions are the 35 
same as those described in conjunction with FIG. 7 
except that the queuing data to the SVP 12 shown at 2 
is expressed by "WWYY" where WW represents a 
command to request initialization only and YY repre- 
sents the input/output processing unit number. 

Upon acceptance of the reset instruction from the 
CPU 11 at 1 of FIG. 12, the CHP 13a holds a flag indi- 
cating that the specified input/output processing unit is 
in the process of being initialized to thereby place the 
input/output processing unit in the input/output in- 
struction-unacceptable state. This state is continued 
until the reset termination is reported to the CPU 11 as 
shown by 5. 

In the above embodiment, the present invention was 
described only in terms of failures in the input/output 50 
processing units. Failures in the input/output process- 
ing unit control section 13a may be processed by means 
of, for example, time supervision by the central process- 
ing unit 11, and failures in an input/output device 14 
may be processed by means of an output interruption 55 
detected by the corresponding input/output processing 
unit 136. Furthermore, even if failures occur simulta- 
neously in the input/output processing units connected 
to-the input/output processing unit control section 13a, 
those failures may be processed independently because 60 
the processes of the computer maintenance unit 12 are 
carried out asynchronously. The operands of instruc- 
tions and the like are also the same as those described 
above. 

What is claimed is: 

1. In a computer system including a central process- 
ing unit, a computer maintenance unit and an input/out- 
put processing section having input/output processing 



40 



45 



65 



units each of which is associated with an input/output 
device, an initializing system for initializing said input - 
/output processing units comprising: 
request means for causing said input/output process- 
ing section to request said computer maintenance 
unit to acquire failure information when a failure 
occurs in one of the input/output processing units; 
initialization means for causing said computer mainte- 
nance unit to initialize said one of the input/output 
processing units which failed after acquisition of 
the failure information; and 
report means for causing said input/output process- 
ing section to report to said central processing unit 
termination of initialization of the one of said input- 
/output processing units which failed, said input- 
/output processing section informing the central 
processing unit of the failure, and said central pro- 
cessing unit issuing a reset instruction to said input- 
/output processing section, and when the reset 
instruction is received by said input/output pro- 
cessing section before said computer maintenance 
unit transmits a reset command to said one of the 
input/output processing units, said input/output 
processing section not executing the reset instruc- 
tion and not initializing said one of the input/out- 
put processing units responsive to the reset instruc- 
tion. 

2. In a computer system including a central process- 
ing unit, a computer maintenance unit and an input/out- 
put processing section having input/output processing 
units each of which is associated with an input/output 
device and an input/output processing unit control 
section connected to said input/output processing units, 
a method of initializing said input/output processing 
units, said method comprising the steps of: 

(a) issuing from said central processing unit to said 
input/output processing unit control section a reset 
instruction to initialize one of the input/output 
processing units among said input/output process- 
ing units; 

(b) setting, performed by said input/output process- 
ing unit control section, said one of the input/out- 
put processing units to be initialized into an input- 
/output-instruction unacceptable state responsive 
to said issuing step (a); 

(c) requesting, performed by said input/output pro- 
cessing unit control section, said computer mainte- 
nance unit to initialize said one of the input/output 
processing units; 

(d) initializing, performed by said computer mainte- 
nance unit, said one of the input/output processing 
units; 

(e) reporting, performed by said computer mainte- 
nance unit, a termination of the initialization of said 
one of the input/output processing units to said 
input/output processing unit control section; 

(f) reporting, performed by said input/output pro- 
cessing unit control section, the termination of the 
initialization to said central processing unit; and 

(g) restoring, performed by said input/output pro- 
cessing control section, said one of the input/out- 
put processing units to an input/output-instruction 
acceptable state after the termination of the initial- 
ization is reported to the central processing unit 

3. In a computer system including a central process- 
ing unit, a computer maintenance unit and an input/out- 
put processing section having input/output processing 
units each of which is associated with an input/output 
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device, an initializing method for initializing said input* 
/output processing units, comprising the steps of: 

(a) causing said input/output processing section to 
request said computer maintenance unit to acquire 
failure information when a failure occurs in one of 5 
the input/output processing units; 

(b) causing said computer maintenance unit to initial- 
ize said one of the input/output processing units 
after acquisition of the failure information; and 

(c) causing said input/output processing section to 10 
report to said central processing unit termination of 
initialization of said one of the input/output pro- 
cessing units which failed, said input/output pro- 
cessing section informing the central processing 
unit of the failure, and said central processing unit 15 
issuing a reset instruction to said input/output pro- 
cessing section, and when the reset instruction is 
received by said input/output processing section 
before, said computer maintenance unit transmits a 
reset command to said one of the input/output 20 
processing units, said input/output processing sec- 
tion not executing the reset instruction and not 
initializing said one of the input/output processing 
units responsive to the reset instruction. 

4. The initializing method according to claim 3, 
wherein said input/output processing section includes 
an input/output processing unit control section con- 
nected to said input/output processing units, 

wherein said initializing method further comprises 3Q 
before said prompting step (a), the step of detecting 
performed by the input/output processing unit 
control section, the failure in said one of the input- 
/output processing units, 

wherein said prompting step (a) and said prompting 35 
step (b) are performed by said input/output pro- 
cessing unit control section, and 

wherein said prompting step (c) further comprises the 
step of reporting, performed by the input/output 
processing unit control section, to said central pro- 40 
cessing unit the termination of the initialization of 
said one of the input/output processing units after 
said one of the input/output processing units has 
been initialized. 

5. The initialization method according to claim 3, 45 
wherein said input/output processing section includes 
an input/output processing unit control section con- 
nected to said input/output processing units, 

wherein said initialization method further comprises 
before said prompting step (a), the step of detecting 50 
performed by the input/output processing unit 
control section, the failure in said one of the input- 
/output processing units, 
wherein said prompting step (a) and said prompting 
step (b) are performed by said input/output pro- 55 
cessing unit control section, 
wherein said initialization method further comprises 
before said prompting step (c), the steps of: 
reporting performed by said input/output process- 
ing unit control section, the failure to said central 60 
processing unit and setting said one of the input- 
/output processing units as unavailable: 
issuing, responsive to said reporting step, a reset 
instruction from said central processing unit to 
said input/output processing unit control sec- 65 
tion; 

executing, performed by said computer mainte- 
nance unit, the acquisition of the failure informa- 
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tion from said one of the input/output processing 
units; 

initializing, performed by said computer mainte- 
nance unit, said one of the input/output process- 
ing units; and 

notifying, performed by said computer mainte- 
nance unit, the termination of the initialization to 
said input/output processing unit control sec- 
tion, and 

wherein said prompting step (c) further comprises the 
steps of: 

reporting, performed by said input/output process- 
ing unit control section, the termination of the 
initialization of said one of the input/output pro- 
cessing units to said central processing unit; and 

setting, performed by said input/output processing 
unit control section, said one of the input/output 
processing units as available. 

6. The initialization method according to claim 3, 
wherein said input/output processing section includes 
an input/output processing unit control section con- 
nected to said input/output processing units, 

wherein said initialization method further comprises 
before said prompting step (a), the step of detecting 
performed by the input/output processing unit 
control section, the failure in said one of the input- 
/output processing units, 
wherein said prompting step (a) and said prompting 
step (b) are performed by said input/output pro- 
cessing unit control section, 
wherein said initialization method further comprises 
before said prompting step (c), the steps of: 
reporting, performed by said input/output process- 
ing unit control section, the failure to said central 
processing unit and setting said one of the input- 
/output processing units as unavailable; 
reporting, performed by said computer mainte- 
nance unit responsive to said prompting step (a) 
for the failure information and said prompting 
step (b) to initialize said one of the input/output 
processing units, the termination of the initializa- 
tion to said input/output processing unit control 
section; and 

issuing, responsive to said reporting step performed 
by said input/output processing unit control 
section, a reset instruction from said central pro- 
cessing unit to said input/output processing unit 
control section, and 
wherein said prompting step (c) further comprises the 

step: of: 

reporting, performed by said input/output process- 
ing unit control section, the termination of the 
initialization of said one of the input/output pro- 
cessing units to said central processing unit, and 

setting, performed by said input/output processing 
unit control section, said one of the input/output 
processing units as available. 

7. The initializing method according to claim 3, 
wherein said one of the input/output processing units 

includes a microprogram unit, and 
wherein said initialization method further comprises 
before said prompting step (a), the steps of: 
detecting, performed by said microprogram unit, 

an error upon an occurrence of the failure; 
turning on, performed by said microprogram unit a 

self-stop register and stopping the processing; 
turning on, performed by said microprogram unit, 

an input/output processing unit stop signal; and 
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detecting, performed by input/output processing 
unit control section and responsive to said input- 
/output processing unit stop signal, the failure in 
said one of the input/output processing units. 

8. The initializing method according to claim 3, fur- 5 
ther comprising the steps of: 

detecting the failure in said one of the input/output 
processing units; 

writing, performed by said input/output processing 
unit control section, a request for the failure infor- 10 
mation from said one of the input/output process- 
ing units in a main storage and requesting said com- 
puter maintenance unit to acquire the failure infor- 
mation from said one of the input/output process- 
ing units and initializing said one of the input/out- 15 
put processing units; 

reading, performed by said computer maintenance 
unit, the request from said main storage, acquiring 
the failure information from said one of the input- 
/output processing units, issuing a reset signal to 20 
said one of the input/output processing units, and 
reporting the termination of the acquisition of the 
failure information and the initialization to said 
input/output processing unit control section; and 

reporting, performed by said input/output processing 25 
unit control section the termination of the initializa- 
tion to said central processing unit when a reset 
instruction set in said one of the input/output pro* 
cessing units has been issued from said central pro- 
cessing unit, and waiting for said reset instructions 30 
to be issued from said central processing unit when 
said reset instruction has not been issued and re- 
porting the termination of the initialization to said 
central processing unit upon issue of said reset 
instruction. 35 

9. An initializing system for initializing input/output 
processing units, comprising: 

a central processing unit issuing a reset instruction to 
initialize one of the input/output processing units 
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upon receipt of a first message indicating said one 
of the input/output processing units has failed; 

a computer maintenance unit connected to said cen- 
tral processing unit issuing a reset command upon 
receipt of a second message including failure infor- 
mation and an initialize request to initialize said one 
of the input/output processing units; and 

an input/output processing section including the in- 
put/output processing units and connected to said 
computer maintenance unit, detecting the failure 
and transmitting said first and second messages to 
and receiving said reset instruction and command 
from said central processing unit and said computer 
maintenance unit, respectively, and when said reset 
instruction is received before said reset command, 
said input/output processing section not executing 
said reset instruction and not initializing said one of 
the input/output processing units responsive to 
said reset instruction. 

10. An initializing method for initializing input/out- 
put processing units, comprising the steps of: 

(a) detecting a failure in one of the input/output pro- 
cessing units; 

(b) informing a central processing unit of the failure 
and issuing a reset instruction from the central 
processing unit responsive to the failure; 

(c) informing a computer maintenance unit of the 
failure including failure information and issuing a 
reset command from the computer maintenance 
unit responsive to the failure; 

(d) receiving the reset instruction and command by 
an input/output processing section; and 

(e) initializing the input/output processing units, 
wherein when said receiving step (d) receives the 
reset instruction before the reset command, said 
reset instruction is not executed and the one of the 
input/output processing units is not initialized re- 
sponsive to the reset instruction. 

***** 
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